The EEG-based quantitative sleep depth analysis shows age-dependent changes in young infants. Young infants have local sleep depth differences. The local sleep depth differences probably correlate to cortical maturation.
i g h l i g h t s
The EEG-based quantitative sleep depth analysis shows age-dependent changes in young infants. Young infants have local sleep depth differences. The local sleep depth differences probably correlate to cortical maturation.
a b s t r a c t
Objective: Deep NREM sleep and its hallmark EEG phenomenon slow wave activity (SWA) are under homeostatic control in adults. SWA is also locally regulated as it increases in the brain areas that have been used intensively. Moreover, in children, SWA is a marker of cortical maturation. In the present study the local properties of NREM sleep depth were evaluated using the quantitative mean frequency method. We aimed to study if age is related to NREM sleep depth in young infants. In addition, we studied if young infants have local differences in their NREM sleep. Methods: Ambulatory over-night polysomnographies were recorded in 59 healthy and full-term infants at the age of one month. The infants were divided into two age groups (<44 weeks and 44 weeks) to allow maturational evaluations. Results: The quantitative sleep depth analysis showed differences between the age groups. In addition, there were local sleep depth differences within the age groups. Conclusions: The sleep depth change with age is most likely related to cortical maturation, whereas the local sleep depth gradients might also reflect the use-dependent properties of SWA. Significance: The results support the idea that young infants have frontal cortical processing. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Newborns and young infants spend most of their time sleeping, and the quality of sleep has been found to be important for their development. Although the contribution of each sleep stage is different, both REM and NREM sleep have important functional roles in brain maturation and in normal synaptic development (Graven, 2006) . As for NREM, deep NREM is considered to be the most important sleep stage for infants. In adults, slow wave sleep and slow wave activity (SWA) of NREM sleep are homeostatically regulated and considered a measure of sleep pressure (Borbély and Achermann, 1999) . On the other hand, SWA is also a local phenomenon that is known to increase locally at the brain area that has been in intensive use or after learning a specific task (Kattler et al., 1994; Huber et al., 2004) . Correspondingly, it has been shown that those cortical areas that have been used less present decreased SWA during subsequent sleep (Huber et al., 2006 
